Three clustered Sp1 sites are required for efficient transcription of the TATA-less promoter of the gene for insulin-like growth factor-binding protein-2 from the rat.
Insulin-like growth factor-binding protein-2 (IGF-BP-2) transcription in rat liver varies with developmental age and fasting. To define the DNA elements required for efficient expression of the TATA-less rat IGFBP-2 gene, the native or mutated promoter was fused to a promoterless luciferase reporter gene and transfected into BRL-3A rat liver and 293 human embryonic kidney cell lines. Luciferase activity decreased approximately 25-fold with progressive 5' promoter deletions from nucleotide (nt) -581 to nt -189 (relative to ATG, +1). The smallest construct, however, still had > 21-fold greater luciferase activity than the promoterless construct. In DNase I foot-printing assays using native nt -276 to -36 promoter fragments or fragments containing block substitution mutations, BRL-3A nuclear extract and purified human transcription factor Sp1 protected a region from nt -234 to -215 containing one GC box and a broad region from nt -189 to -125 that contained three clustered but independent GC boxes. In gel retardation assays using an Sp1 oligonucleotide probe, BRL-3A extract formed two closely migrating complexes that were immunologically related to Sp1; Sp1 gave a single complex that co-migrated with the more retarded BRL-3A complex. Binding was competitively inhibited by oligonucleotides corresponding to each of the four GC boxes. The proximal three GC boxes were sufficient to allow trans-activation of the IGFBP-2 promoter by Sp1 in Drosophila SL2 cells. Independent block mutations indicated that all three of the GC boxes are required for promoter activity and are equally important. Thus, binding of Sp1 or Sp1-related proteins to three clustered GC boxes in the proximal IGFBP-2 promoter is essential for promoter activity. Multiple upstream regions also contribute to the full expression of the IGFBP-2 gene.